INTRODUCTION
Previous work on the demand for money in Brazil has concentrated on the demand for narrow money (M1), and is limited to re sults for the period before 1979', when (it has been suggested) � re may have occurred a structural change. This paper provides re suIts for both narrow (111) and broad (M 3) money, and tests whether the post 1978 period is different.
A discussion of the theory of demand for money can be found in Goldfeld (1973 and 1976 ) I and Laider (1977 . The methodology presented by Blommestein and Palm (1982) was chosen as the basi� Lor studying the aggregate demand for money for the Brazilian ecunomy. _ The choice of this work was made becau se it allows the derivation of different models from one initial mo del. These derivatior:.s are made using information from the theory as well as from th� data set.
The methodology consists basically of the construction of a restricted model, £J_OiU ",hich an unrestricted model is derived. u sing information from both models, the unrestricted model is used See Barbosa (1978) . �",:. f.l("·re specifically Pastore (1973) , da Si! va Silveira (1973) . Cont;;>dor (1974) , and Cardoso (1981) .
(1973) , to derive a common factor and a first differences model. An ARIMA model is also constructed for comparison with the models presented above.
The period to be studied is from 1970, IV to 1983, IV and it is broken down into two subperiods : 1970 , IV to 1978 , IV, and 1979 , I to 1983 . A Chow test is conducted to test for the hypothesis of structural change between the two subperiods.
A test to verify the existence of monetary illusion in the aggregate demand for narrow and broad money is also conducted.
The work is organized as follows: in the next section the res tricted and the unrestricted models are presented; in section 3, the empirical analysis of the models is made, and the common fac tor model and the model in first differences are also derived; con elusions are made in section 4.
THE MODEL
The aggregate demand for money is defined in the following way (all variables are natural logarithms and the time i is given in quarters l :
M* t
Where:
M* t desired amount of liquidities (nominal) at the end period !.
Yt expected income (real) for period !.
a representative interest rate (nominal) at the end period !. e (Mf -M t _ 1 ) I 0 < e � yt and P t use an adaptive expectations mechanism as:
and
Using the lag operator L, defined as L x t write equations (2. 2), (2. 3) and (2.4) as: Where:
A variable (e.g. X t ) with a (-) is defined as: 12.14)
Where: In addition, to estimate equation (2.9), onde needs to assign previous values to K and A.
EMPIRICAL RESULTS

Data Description
The data used in the analysis are quarterly figures adjusted for seasonality.
were ones Estimated quarterly figures of GNP, measured in 1977 pricest used for income (y) 2 , These figures were derived from yearly through the method presented 'in Harberger (1963) , in which the resulting estimates are by definition free of seasonal fluctuations (as remarked by Driehuis, 1972) .
All other variables used in the analysis were seasonally ad justed using the X-11 method. A multiplicative adjustment process was assumed.
For money, two concepts were used: narrow (M 1) and broad (M3)� M1 is defined as currency held by the public plus demand deposits in the "Banco do Brasil" and commercial banks. M3 is defined as the sum of M1, demand deposits in savings banks, fixed time deposits, and savings deposits. All figures refer to the end of the quarter.
2 The source for GNP is Funda9ao Getulio Vargas.
3 The so -urce for
The interest rate (% year) paid on three-month Treasury Bills was used for the interest rate {R)4. For the price level (p)5, the general price index (internal disposability) with the basis equal to 100 in 1977 was used. The values of both variables were measu red at the end of the quarter.
Results for the Models
In this section, the results for the aggregate demand for na E row (M 1) and broad money (M 3) are presented for both the restric In order to estimate the aggregate demand for money for the restricted modell using ordinary least squares (OLS), it is neces sary to choose values for A and K. The criterion adopted here assu mes values of (0.1, 0.2, •.. , 1.0) for A and K, then selects those values that maximize the value of the likelihood function and gen� rate a e in the interval 0 < a � 1.
4 The source for R is Banco Central do Brasil.
5 The source for P is Fundacao Getulio Vargas.
REYISTA DE ECONOMETRIA
The values of A and K that satisfy these conditions are: 1.0 for the whole period, the first and the second Tables 1 and 2 , are inconclusive in relation to first order serial correlation; but since the models have lagged endogenous variables in the regression, the DW statistic is biased towards the non-detection of serial correlation.
6 The values of the likelihood functions and of the e s for the different va lues of A and K are not presented here, but they are available upon request to the author. GoDse.
Notes: 1970 , LV 1970 ,IV 1919 ,1 1979 ,I 1970 , IV 1970 ,IV 1919 ,1 1983 ,IV 1978 , IV 1983 , IV 1983 ,IV 1983 , IV 1975 ,IV 1983 , IV OW is the Durbin-Watson statistic;
DF is the number of degrees of freedom in the regression;
In(L) Is the value of the log-likelihood;
nr. is the regression number. Period 1970 ,IV 1970 ,IV 1979 ,1 1970 ,IV 1970 ,IV 1979 ,1 1983 ,1V 1978 ,1V 1983 ,1V 1983 ,IV 1978 ,IV 1983 ·Canst.
REVlSTA DE ECDNDMETRIA
-0. Table 5, show the inexistence of monetary illusion in the aggregate demand for narrow and broad money, for the different periods studied here. To compare the restricted model with the unrestricted model, The results of the tes-t I see The test was conducted at the 5% level. By imposing the restrictIon A = K = 1.0 in the unrestricted model, the parameter space can be reduced (see Hendry and Mizon, 1978) , and led to a specification like (common factor model):
Since one has lagged endogenous variables in model (3.1), which clearly presents first order serial correlation, the parameters were estimated by a method presented in Johnston (19 72). The method uses instrumental variables to replace H t _ 1 and H t_ 2 "and then applies the two-stages full transform method, as installed in the package SAS (198 2), which estimates the parameter values of the regression.
In order to construct the instrumental variables for H t _ 1 and M t _ 2 , M t was regressed (using OLS) against Y t-l ' Y t-2 ' R t , R t_1 1 R t_ 2 , P t-1 , and P t-2 " The estimated value of M t was then calcula ted and it was used to compute the instruments for M t_1 and M t _ 2 "
The results are as follows (t-values between parentheses): ( -7.458)
(3.2) (3 .3)
A test statistic comparing the common factor model (when ap plied to Ml and M3 for the whole period) with the unrestricted model, becomes harder since the met!1od used to calculate the para-meters of the Common factor model produces estimates that "are usu ally similar to ordinary least -squares estimates, but the standard errors may be very different, affecting significance tests" (SAS, 1982, p. 187) . One is therefore going to assume, for the moment, that this model is the best one. A later comparison with the other models will prove or disprove that.
As an alternative to the models with the common factor resbic tion, equation (2.14) can be rewritten as a first differences mo del:
The explanation of equation (3.4) is given by Blommestein and P alm (1982) In this case, one can see that the steady state velocity va ries inversely with the interest rate, "a finding that one would not expect from theoretical consideration" (Blommestein and Palm I 1982, p. 376) . This might be an indication that there are problems with the model in first differences when applied to Ml.
The likelihood ratio test for comparing regression nr. 16 (first differences model for M1, whole period) with regression nr. 8 (unrestricted model for Ml, whole period) shows a value of 13.59 and has an asymptotic X2 -distribution with 3 degrees of freedom, which indicates that at the 5% level test the hypothesis that the first differences model is the correct specification is rejected. Once more, this shows problem · s differences when applied to Ml, whole period.
Only for illustrative purposes, a slightly different version of equation (3.5) for Ml, period 1970,IV-1 983, IV, is presented he re (note that 6R t _ 1 is used instead of R t _ 2 ).
OM t 
(3.9)
The steady state solution for equation ( The value of the likelihood ratio test for comparing regres sion nr. 18 (first differences model for M3, whole period) with re gression nr. 11 (unrestricted model for M3, whole period) is 4.49
and has an asymptotic X2 -distribution with 3 degrees of freedom.
This indicates that at the 5% level test the hypothesis that the first differences model is the correct specification can not be rejected.
Repeating the same procedure used for M1, a slightly different variation of equation (3.9) 
(3.12)
To complete the analysis, an ARlMA model was fitted for M1 and M3.
Of the several ARlMA models estimated for M1, the one chosen w�s: Number of Observations = 53
t-values between parentheses
REVISTA DE ECONOMETRIA For M3, of the several ARlMA models estimated, the one chosen 
.. Table 6 ), and that the model in first differe� ces can be rejected as being the right specification. All of this information, plus the fact that the common factor model uses infor mation from the restricted and the unrestricted modelsi and that its estimates of the elasticities present the right signs, leads one to believe that the common factor model is the one that best explains the aggregate demand for narrow and broad money for the Brazilian economy.
The next paragraphs in this section make an analysis of the results attained in the common factor model, for M1 and M3.
From regression nr. 14, for M1, one has the right sign for the income elasticity of money, as well as for the interest and price elasticities. If one compares these elasticies with previous stu dies made for the Brazilian economy (see a survey in Barbosa, 1978) , A comparison between the regression results obtained for Ml and M3 leads one to observe that there is a closeness between the elasticity coefficients of both regressions. One can then conclude that there is not much difference in measuring the aggregate deremd in terms of narrow or broad money.
CONCLUSION
In this work, results were obtained for different specifica for the tions of the aggregate demand for narrow and broad money Brazilian economy for the period 1970, IV -1983 ,IVt and ricds 1970tlV -1978 ,IV and 1979 ,1 -1983 subpeAll the specifications were basically derived from an initial model, which is a restricted one. From this model an unrestricted model was derived. Using information from these models, a third o ne, a common factor model, was derived. This last model was also expressed in the form of first differences. Also, an ARlMA model was calculated for comparison with the above models.
From statistical as well as graphical analysis of the diffe rent models, the common factor model appeared to be best in expla� ning the aggregate demand for both narrow and broad money.
The test for structural change between the two subperiods, u sing the restricted and the unrestricted models, showed that thehy pothesis of no structural change can not be rejected for M1, but can be rejected for M3.
Tests also showed that the hyphothesis of inexistence of mon� tary illusion in the aggregate demand for M1 and M3 can not be rejected, implying that the demand for money for the Brazilian ca se is for real balances.
It was also seen that the elasticities resulting from the cho sen model (common factor) for M1, do not disagree with those ob tained in previous studies made for the Brazilian economy.
A comparison between the elasticities in the common factor model, using M1 or M3 as the definition for money, shows that tiere is not much difference in the results attained using either defini tion. But, given that the hypothesis of no structural change was rejected for M3, the results for M 3 may be better.
